The paper evaluates the level of economic, social and territorial disparities in 6 selected EU Member States and 83 NUTS 2 regions in case of Visegrad Four, Austria and Germany during reference period [2000][2001][2002][2003][2004][2005][2006][2007][2008][2009][2010]. The evaluation analysis is based on selected mathematical and statistical methods that lead to construction of simple (non-weighted) synthetic indices of economic, social and territorial disparities and weighted synthetic aggregate index of disparities. The theoretical part of the paper defines the concept of disparities and cohesion in the EU and methodological background of convenient statistical methods for regional disparities evaluation. The empirical part of the paper deals with the measurement, evaluation and comparison of disparities rates in all the selected EU countries and NUTS 2 regions through computed values of synthetic sub-indices of economic, social and territorial disparities and weighted (aggregate) synthetic index of disparities. All the synthetic indices are calculated on the basis of Z-score standardized variables using Euclidean distance method.
Introduction
The European Union (EU) is a heterogeneous unit with significant disparities between its Member States and especially their regions. The support of cohesion and balanced development together with increasing level of EU competitiveness belong to the temporary EU's key development objectives. The process of European integration is thus guided by striving for two different objectives: to foster economic competitiveness and to reduce territorial differences (Molle, 2007) . Although the EU is one of the most developed world integration with high living standards, there exist significant economic, social and territorial disparities having a negative impact on the balanced development across EU Member States and their regions, and thus weaken EU's performance in a global context. Disparities measurement and evaluation at any level of territorial development is associated with the lack of integrated approaches and methodologies in most cases. Within this paper, the application of integrated approach by using construction of three synthetic non-weighted indices and one weighted synthetic index of disparities are introduced in the topic of disparities in the Visegrad Four (V4) countries, i.e. the Czech Republic, Hungary, Poland and Slovakia in comparison with selected advanced EU countries, i.e. Germany and Austria in national and regional level. The main goal of the paper is a verification of synthetic indices approach through evaluation of economic, social and territorial disparities that reflect the level of cohesion in the evaluated countries and regions in reference period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . For this purpose, the paper will determinate and compute three synthetic indices of economic, social and territorial disparities and propose a construction of weighted (aggregate) synthetic index of disparities. The hypothesis of the paper is based on the generally accepted concept of Willem Molle (2007) , that countries/regions with the lower level of disparities achieve the higher level of cohesion in the territory that provides better conditions and assumptions for regional development potential, and vice versa. The paper, in content of previous hypothesis, intends to establish the general presumption that in country (and also regions) of the selected developed EU Member States, i.e. Austria, Germany is lower level of national (and also regional) disparities in comparison with the level of national (regional) disparities in territory of less developed V4 countries in all three explored dimensions of disparities.
Theoretical Background of Disparities in the Context of Cohesion
Disparities in the frame of regional development are a major obstacle to the balanced and harmonious development of the whole territory (country, region). Analysis of disparities brings the important information about the key problematic issues in region (and thus in country) on the one hand and its development potential on the other hand. There are different approaches to definition of regional disparities (also in the European Union) and therefore this term can be understood as a multidimensional problem (Kutscherauer, 2010) . Based on the literature review focused on several foreign and domestic theoretical and empirical studies dealing with the measurement and evaluation of disparities in the context of the EU (see e.g. Wishlade, Yuill (1997) (Molle, 2007 ) that can be measured by economic indicators. Social disparities are related to how people perceive spatially differentiated quality of the life, standard of living or social inequality (Molle, 2007) and they are mostly measured by the indicators of the labour market. Territorial disparities reflect the strong inequalities in the EU competitiveness factors. Territory inequality is expressed by the significant differences in the economic performance, geographical potential and transport and technical infrastructure, capacity for innovations or quality of environment (Molle, 2007) . In the European concept, the level of disparities can be regarded as a measure of cohesion. By Molle (2007, p. 5) , the cohesion can be expressed by such level of differences between countries, regions or groups that are politically and socially tolerable. Based on typology of disparities, three dimensions of cohesion are recognized, i.e. economic, social and territorial. Economic cohesion evaluates economic convergence and can be expressed by disparities reducing development levels of countries and regions by economic indicators. Social cohesion tends to achieve objectives in employment and unemployment, education level, social exclusion of different groups and in demographic trends. Territorial cohesion is a supplementary term to economic and social cohesion. This concept develops economic and social cohesion by transferring the basic objective of EU, i.e. balanced and sustainable development into territorial context (Kutscherauer, 2010 ).
Selected Approaches of Disparities Measurement and Evaluation
Approaches of disparities measurement differ in structure of using the disparities indicators and ways of their processing. In the current regional practice, the methods based on crosscountry (interregional) comparison or mathematical and statistical methods are often used. Among disparities assessment methods we can namely included interregional comparison method (see e.g. Amendola 
Z-Score Transformation Method
Transformation function in the multidimensional context should satisfy at least two conditions. First, since the attributes (indicators) are measured in different units, they must be transformed into a common scale for aggregation. Second, the functions should avoid assigning high relative importance to extreme values if the original distribution has extreme values. Transformation of original variables therefore can be used to construct a multidimensional indicator, such as synthetic indices of disparities. The most commonly used transformation methods include standardization of variable based on range, on the normal distribution function (z-score) or on the distance from the optimal value achieved by the attribute. As the application of classic data normalization method, we use Z-score transformation that provides a way of standardizing data across a wide range of disparities indicators. Data normalized by Z-score transformation are directly used in the calculation of synthetic indices of economic, social and territorial disparities. Z-score transformation of selected disparities indicators values for countries as well as for NUTS 2 regions used in the paper is calculated by equation (1) The Z-score standardized value has mean ( t x ) equals 0 and standard deviation (ˆt s ) equals 1. However, Z-scores take decimal values and can be also negative.
Euclidean Distance Method
Z-score transformation is an example of linear transformation and thus it changed scaling uniformly, but it doesn't define the distance between standardized values. There are several convenient methods applicable for calculation of distance from the imaginary point that is usually presented as an optimal value. The most common way of computing distance between objects in a multidimensional space is to compute Euclidean distances, an extension of Pythagoras` theorem. The Euclidean distance is the square root of the sum of the squared differences in the variables' values; see e.g. (Farrugia, Gallina, 2008) . As optimal value in computing of Euclidean distance in the paper analysis, the median is used. Euclidean distance for i-th indicator and c-th country in time t is calculated by equation (2) 
Construction of Synthetic Indices of Disparities
The construction of synthetic indices (non-weighted or weighted) of disparities for evaluation of national (country) disparities and derivation the level of cohesion includes dataset of 24 selected indicators of disparities. Analysis and evaluation of regional (NUTS 2 level) disparities and derivation of the level of cohesion at regional level is based on the same dataset (but reduced due to availability) of 16 selected indicators of disparities. Each dimension of disparities is presented by selected indicators listed in Table 2 . The construction of indices has been inspired by approaches of Farrugia and Gallina (2008) The construction of weighted synthetic index of disparities has been met with problems related to the weighting. We can aggregate data by using equal or differential weight given to all free dimensions of disparities (Melecký, 2012) . On the background of descriptive statistics and variability of selected dataset of indicators, we have used differential weights for each dimension; however, some research may prove equal weighting (e.g. Farrugia, Gallina, 2008) . Weights used in construction of weighted synthetic index presented in equation (5) are calculated by equation (4) . Weights are designed and based on the rates of variability (variability characteristics), which express the distribution of values of a given variable around the mean value of the whole set of data. Therefore, weights reflect how values in the set of data are scattered around the centre, or whether there are extreme values in the set of data. Like a variability characteristic, the Range has been used. Range presents a descriptive statistic of absolute variability of a set of data. It is the difference between the largest and smallest values. It is the size of the smallest interval which contains all the data and provides an indication of statistical dispersion. It is measured in the same units as the data. Since it only depends on two of the observations, it is most useful in representing the dispersion of small data sets (Woodbury, 2001 , p. 74). Range R presented in equation (4) expresses difference between the largest (maximum) and smallest (minimum) scores of each calculated synthetic sub-index of disparities. Table 1 . The smallest range (i. e. the smallest area of polygon) is presented in social disparities where average values differ from minimum 0.14 in region DE21 (Oberbayern) to maximum 11.31 in region SK04 (Východné Slovensko). In the middle of these ranges there are values of synthetic indices in economic disparities which differ from minimum 0.33 in region DE21 (Oberbayern) to maximum 18.18 in region HU21 (Közép-Dunántúl). The range of weighted synthetic index of regional disparities differ from the minimum value (2.85) in region AT33 (Tirol) to maximum value (20.29) in region PL12 (Mazowieckie).
Conclusion
Previous results presented at national and regional level indicates disparities between V4 countries and their regions on the one hand and Germany and Austria as more developed states on the other hand. Based on the analysis of the results mentioned above, the initial presumption of the paper that the national (and also regional) level of disparities in Austria and Germany is lower than level of disparities in V4 countries and their regions has been confirmed. The analysis also showed that in most cases there was a consensus in the development trends of V4 countries in terms of attainment level of development potential to advanced countries as Austria and Germany, depending on the level of existing disparities. Synthetic indices of disparities also showed that during most part of the reference period (2000-2008), a positive development in economic, social and territorial disparities has been monitored in all the countries and most of NUTS 2 regions and thus level of cohesion recorded increasing trend thanks to the decreasing volume of national or regional disparities. The performed analysis also showed that economic disparities at national level and territorial disparities at regional level between V4 countries, Germany and Austria achieved the highest rate of absolute variability. Note: * In black and white design printout of the paper, colours of traffic light scaling correspond to shades of gray. The smaller value of individual synthetic index presents the smaller level of disparities in various NUTS 2 regions and they are shown in lighter shades of gray ** IED = Index of Economic Disparities *** ISD = Index of Social Disparities **** ITD = Index of Territorial Disparities ***** WID = Weighted Index of Disparities Source: Own calculation and elaboration, 2012
